###### Learning Point of the Article:

From this rare case the reader learns from our experience.

Introduction {#sec1-1}
============

An open fracture of any bone represents a surgical emergency, with non-predictable results and possible complications. The goal of treatment of an open fracture is to prevent complications, achieve union (but not fusion of the epiphysis when it occurs in children), and restore function of the underlying articulation \[[@ref1], [@ref2]\]. In 1976, Gustilo \[[@ref1], [@ref2]\] classified open fractures in three stages; type III was further modified into three subcategories in 1984.

Gustilo \[[@ref2]\] reported the four important features that need to be taken into account when dealing with these types of fractures. First, as these injuries are most often a result of a high-energy trauma, it is important to stabilize the patient before treating the fracture. Second, soft tissue lesions can determine the treatment plan and the prognosis. Third, all open fractures are considered to be contaminated with bacteria. Fourth, open fractures are an orthopedic emergency and should be stabilized within 8 h from the time of injury.

There are differences in the healing processes of these injuries for children and adults, the most important being the presence of growth plates and the thicker periosteum in pediatric bones. Fractures involving the growth plate can result in partial or complete physeal arrest. The thicker and more active periosteum provides fracture stability and faster fracture healing compared with that in older children and adults \[[@ref3]\]. Moreover, the rates of infection in open fractures have been shown to be lower in children than in adults \[[@ref4]\].

Early fracture stabilization is decisive for soft tissue healing and preservation of neurovascular status, as well as to decrease the possibility of infection. Rigid fixation is not always as important in children, as it is in adults in certain settings. Surgical treatment options for distal unstable fracture of the distal radius mainly consist of K-wire fixation \[[@ref5], [@ref6], [@ref7], [@ref8]\]. Percutaneous K-wire fixation provides adequate stability and can be removed easily after fracture healing, thereby not affecting bone growth in young individuals. This technique was first described by Kapandji, in 1976, for adult patients \[[@ref9]\].

Case Report {#sec1-2}
===========

Case {#sec2-1}
----

A 14-year-old male presented to the emergency department 15 min after a hyperextend and axial load force injury. The boy was trying to push a heavy object during a basketball game, resulting in an open volar fracture epiphysiolysis of the distal radius and fracture on the distal one-third diaphysis of the ulna. The patient's right hand was dressed with gauze and a bandage that had been applied by the physician of the sporting match. After removing the dressing, the distal radius metaphysis was found to be protruding through a transverse volar laceration in the wrist area, 5 cm in length. Immediately, the wound was irrigated with 4 L of isotonic sodium chloride solution and the fracture was reduced under local anesthesia. Care was taken not to harm the median nerve, the ulnar nerve, and the ulnar artery which were very close to the fracture. The wound was dressed after debridement and a short arm cast was applied. The patient's neurovascular status was found to be intact. Intravenous cefazolin and an antitetanus serum were administered. An X-ray of the wrist was performed and the boy was taken to the operating room.

Treatment {#sec1-3}
=========

The first step in the surgery was making of an extension longitudinal incision of 2 cm in the middle of the volar side of the wrist, after which the metaphysis of the radius was manually relocated ([Fig. 1](#F1){ref-type="fig"}). The wound and the bone fragments were irrigated with 5 L of isotonic sodium chloride solution. Attention was taken to recognize all the important structures of the volar site of the wrist. The median and ulnar nerves, the radial and ulnar arteries, such as the flexor tendons, were found to be intact. The metaphysis was then manually reduced to its normal position and fixed with three percutaneous Kirschner wires ([Fig. 2](#F2){ref-type="fig"}). Great care has been taken not to pass the K-wires through the growth plate so that it does not affect its healing. A standard ulnar approach was used and a 5 cm incision was made over the fracture site. Standard dissection principles were applied to expose the ulnar fracture. After adequate reduction, a four-hole plate was placed over the fracture line and stabilized with 3.5mm cortical screws. The incisions were irrigated with normal saline and the wounds were closed in a normal layered fashion. Sterile dressings and a below-elbow cast were applied to the right upper limb.

![Intraoperative image. The metaphysis of the distal radius is seen protruding through the skin.](JOCR-9-70-g001){#F1}

![Post-operative radiograph. The distal radius fracture was stabilized using the intrafocal Kapandji technique and rigid internal fixation of the distal ulna.](JOCR-9-70-g002){#F2}

Outcome and follow-up {#sec1-4}
=====================

Postoperatively, the patient was followed up in the outpatient clinic for 6 weeks, with once-weekly changing of the dressing and X-ray. After removal of the K-wires and cast at the end of the 6-week period, the patient was recommended a routine of gentle range of motion exercises. The patient attended additional follow-up at 6 months,1 year, and 18 months. He achieved full range of motion and full strength of the wrist, with no radiographic signs of physeal arrest ([Fig. 3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}). After 12 months, the patient scheduled surgery for material removal.

![Follow-up radiograph at 18 months after surgery. No sign of physeal arrest was present.](JOCR-9-70-g003){#F3}

![Functional evaluation of the patient at 18 months after surgery. The patient showed full range of motion, was pain free, and had only a small limitation of grip strength. The Mayo wrist score was 90.](JOCR-9-70-g004){#F4}

Discussion {#sec1-5}
==========

Open fractures in children are uncommon and usually the result of a high-energy trauma. Open distal radius fractures are even more uncommon. In our clinic, we managed an open fracture separation of the distal radius that was due to a hyper extension and axial load, with low-energy movement of the wrist. Our search of literature did not find any other similar case or case series. We treated this 14-year-old male immediately with proper debridement, with respect to the soft tissue and intravenous antibiotics on arrival at the emergency department. Proper debridement and antibiotic administration are associated with a fairly low incidence of complications\[[@ref10]\].For stabilization, we used the Kapandji method for the distal radius and rigid internal fixation for the ulnar fracture. Intrafocal Kapandji pinning for the treatment of unstable metaphyseal and Salter-Harris type II fractures of the distal radius is seldom used in children with lower complication rate than conventional pinning \[[@ref11]\]. As a result, the patient experienced no early complications such as infection, malunion- or nonunion and no late complications such as physeal arrest of the distal radius.

Conclusion {#sec1-6}
==========

Through this case report, we present an unusual type of injury that has never been described before; also, we show that the principles of treatment that stand for open fracture in adult patients can be used for children as well.

###### Clinical Message

Compound fractures break the skin barrier and come into contact with bacteria. There are several parameters that have to be taken in consideration for not causing infection that can potentially damage the growth plate. Proper debridement, immediate placement of antibiotics, and early time of the surgery are mandatory for a favorable outcome.
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